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DAYTIME AND NIGHTTIME PRECIPITATION AND THEIR
ECONOMIC SIGNIFICANCE.

By Josepr BUrTroN KINCER.
[Dated U. 8. Weather Burean, Washington, D. C., Nov. 16, 1916.]

In meteorological studies and investigations the subject
of diurnal distribution of precipitation for different nor-
tions of the United States has heretofore received liitle
attention, although Mr, E. D. Coberly ! has shown that at
New Crleans, La., for the summer months the percentage
of day rains, as compared with those occurring at night,
range from 75 to 85. Mr. W. P. Stuart,* also, points out
in the same publication some peculiarities of convectional
summer rains at Galveston, Texas, which it appears
occur more frequently at night, and mostly during the
latter part of the night. While little attention lLias heen
given the subject in this country, a considerable amount
of information on the diurnal march of rainfall in different
parts of the world is given in Hann’s Lehrhuch der Mete-
orologie, 3d ed., pages 338-346; also in Aus dem Archiv
der Deutschen Seewarte, volume 18, 1885, No. 3. The
information on the subject contained in these publica-
tions seems to establish a more or less general conti-
nental type of maximum rainfall during the warm hours
of the day and an opposite coast type of maximum night
rains, although a number of exceptions to this general
rule are pointed out.

The concentration of precipitation about certain hours
of the day is not only interesting from a scientific view-
point, but has an important economic value as well. As
touching the former, if in some sections of the country by
far the greater portion of the total rainfall occurs during
the daylight hours, while in others the reverse is true and
and the greater amount occurs at night, the question as
to the cause of such distribution, whether resulting {rom
widely applicable atmospheric laws or from local geo-
graphic or topographic conditions, at once presents itvelf.
Again, it is of interest to the forecasters of the Weather
Bureau, as considered from the viewpoint of probability.
If, for example, in a given locality during certain periods
of the year daytime rains occur more frequently—say, in
the ratio of 2 to 1—while in other sections night rains are
of more frequent occurrence, that fact should have due
weight in forecasting for the respective day and night
periods, especially when unsettled conditions with a
probability of showers obtain.

The economic side of the subject when applied to the
country as a whole must be considered of great impor-
tance, especially in connection with agricultural enter-
prises. By far the greater portion of the activities of
mankind is conducted in the :ﬁen air and during the day-
light hours, and while rainfall is indispensable, there is
necessarily a loss of more or less time as a result of rainy
weather during the working hours of the day. As the
frequency and duration of rainfall vary widely for dif-
ferent sections of the country, there is a proportionate
variation in the resulting loss of time. If in some locali-
ties, for example, this amounts to, say, 50 per cent more

1 See MONTHLY WEATHER REVIEW, 1014, 42:537.
2 Ibidem, 1913, 41:1225.
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than in others, the question becomes of great economic
importance, affecting, as it does, the earning capacity of
thousands of men. %n the planning of any extensive out-
door work this question o* loss of time must be taken
into aceount, and obviously a knowledge of its probable
amount is necessary for an intelligent consideration of
the subject.

Agricultural enterprises constitute the most extensive
outdoor activity and consequently the farmers are more
coucerned than any other class; it is often of considerable
importance to them whether rain falls during the working
hours of the day, or during the night. Furthermore,
other things being equal, a farmer operating in a section
of the country where the average number of working
hours lost is much greater than in some other section, is
obviously at a material disadvantage in competition with
his neighbor in the more favored distriet, especially when
the employment of labor is on a monthly basis of com-
pensation.

Much information is available in Weather Bureau pub-
lications showing the average amount and the important
characteristies of rainfall for diffevent localities. Among
this material are statistics tabulated in convenient form
for reference and for comparing one section with another,
showing the average mcnthly number of days, midnight
to midnight, on which rain to the amount of 0.01 inch
or more occurs, However, these latter values have their
limitations for the purpose of considering the question
of actual duration of rainfall as affecting working con-
ditions, for the reason that all days on which rain fell
were given cqual weight in the count, regardless of
whether the day was denominated “rainy’’ by reason of
the occurrence of a light shower of possibly a few min-
utes’ duration, and that perhaps occurring at some time
during the night, or whether rain fell continuously
throughout the working hours of the day. It will be
seen that a day thus designated *‘rainy’”’ may be one on
which little or no interruption to outdoor work results,
or, on the other hand, one on which no such work is
possible. Notwithstanding their limitations in this re-
spect, these data are useful in other connections and
throw a valuable light on an important climatic factor.

In considering in detail the question of rainfall duration
from an economic standpoint, especially when it is de-
sired to make comparisons between different sections of
the country, data should be available for a sufficient num-
ber of representative stations to indicate general con-
ditions, showing for each month the average actual dura-
tion of rainfall during the working hours of the day.
Such compilations for the entire country, covering a suf-
ficient period of time to give reliable and comparable re-
sults, would, however, involve a vast amount of work and
a cost that can not be undertaken at this time.

The accompanying charts and diagrams, covering the
period from April to September, inclusive, have been pre-
pared as an aid in pointing out in a general way the varia-
tions in the diurnal distribution of rainfall for the different
sections of the country. They bring out in this respect
for different regions, certain pronounced characteristic
features which have not heretofore heen recognized.
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directions. These contrasts are brought out graphically
on a percentage basis in figure 10, which shows that for
portions of the Southeastern States only about 25 per
cent of the total fall occurs at night, while in the Central
Plains districts from 60 to 65 per cent, or more, occurs
during that time. The number and length of the records
used 1n the preparation of these charts and their uniform
and comparable indications insure that they are repre-
sentative of actual conditions.
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F1u. 1. eresniages of the total reinfall occurring at night (7r to 7=) and during the day
(v to 77) for the months and at the localities indicated, Jor the 10 yoors 106 to 1915,
Heavily shad.d portions indicate nocturnal pereentages. (Stamdard time in local
use.)
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FiG. 2. Percentages of total durafion of rain occurring at night (7r to 7e, heavy shading)
and during the day (7 to 77), for the months and at the localities indicated, for the
15

10 years 1908 to 1915.

By referring to these illustrations it will be seen that
wide variations as to the occurrence of rainfall during the
day and night obtain for different sections of the United
States. The chart forming figure S shows the average
amount of precipitation that occurs during the daytime,*
for the period April to September, inclusive. Figure 9
shows tﬁe average amounts occurring at night for the
same months, while figure 10 shows the percentage occur-
ring at night. These charts are based on the records of
about 175 regular Weather Bureau stations, well dis-
tributed throughout the country, for the 20-year period
1895 to 1914, inclusive. The most important feature of
these charts 1s their indication of the llm'ge variations in
the occurrence of night and day rains over the country
east of the Rocky Mountains. The statistical basis for
this portion of the charts is therefore given in detail by
Table 4. From the Rocky Mountains westward the varia-
tions are not specially marked, nor is the question of so
much significance, as summer rainfall in those districts is
generally light and even negligible over considerable areas.

The outstanding features of figure 8 are the concentra-
tion of daytime rainfall in the Southeastern States, where
falls of more than 20 inches are shown, and the regularity
of the progressive decrease to the northward and west-
ward. On figure 9, showing night rainfall, the concentra-
tion shifts to the Central P%ains States, where falls of 12
to 15 inches are shown, and from this region there like-
wise appears a regular and progressive decrease in all

3 The terms “day” and ‘‘night” as vsed in this paper, unless otherwise indivated,
have reference to the period from 8 a. m. to 8 p. m., and from 8 p. m. to 8 a. m., respec-
tively, 75th meridian ¢ime, the division points corresponding to the hours of the regular
twice-dally observations at the regular Weather Bureau stations.

Fig. 4. Average number of hours by night (7» to ™) and by day (™ to 7») during which
rain fell in the months and at the places indieated, for the 10 years 1906 to 1915.
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FI1G. 5. The average number of days and of nights during which rain to the amount of
tt)‘:)i glil‘.’_’ch or more, fell in the months and at the places indicated, for the 10 years 1006
The charts just referred to show in a general way the
distribution of day and night rains, but for application
in detail to economic questions one needs to know the
actual duration of rainfall during the working hours of
the day, and it is regretted that it is not possible at this
time to make a general survey of rainfall duration for all
sections of the country, based on local mean time. How-
ever, these details are shown for three representative
stations in figures 1 to 7. Lincoln, Nebr., is more or less
representative of the area in which night rains predomi-
nate; Thomasville, Ga., of the opposite conditions, and
Evansville, Ind., of the regions in which the day and
night rains are more or less equal, both in amount and
actual duration.
Tables 1, 2, and 3 show the amounts, duration, and
frequency of daytime and ni%httime rainfall for each of
these points for the months of April to September, inclu-
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sive, for the 10-year period 1906-1915. The correspond-
ing average values for the same periods are graphically
presented in figures 1 to 5. )

Figure 1 shows the percentages of the total rainfall
oceurring at night and during the day, and figure 2 indi-
cates similar values for rainfall duration. Figure 3 shows
the average amounts for the respective day and night
periods, while figure 4 shows the average duration by
day and by night. These latter values were computed
by charting the beginning and the ending of each rain
during the entire period and including only the time
during which rain was actually falling. In compiling
data on which figures 2 and 4 are based, when the exact
beginnings or endings of night rains were in doubt. the
automatic record sheets were consulted and the times
determined from them as nearly as possible; this pro-
cedure insures that any inaccuracy in this respect is neg-
ligible. Figure 5 shows the average number of days and
the average number of nights during which not less than
0.01 inch fell. Each of these diagrams is based on rec-
ords covering the uniform 10-year period 1906-1915,
the day and night division hours (7* and 7°) being on
standard time in local use.
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F16. 8. The av e hourly rainfall for the season, April to September, inel., for the 10
years 1906 to ??185, at Thomasville, Ga., and Lincoln, Nebr. !
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FI16. 7. The average hourly frequency of rainfall for the season, April to September,
inel., for the years 1906 to 1915, at Thomasgville, Ga., and meo’ln, Nebr.

Figure 6 shows for Lincoln, Nebr., and Thomasville,
Ga., the diurnal march of rainfall as indicated by the
average hourly amounts, local mean time, for the 6-month

eriod, April to September, inclusive, while figure 7 shows
or the same stations and period the average frequency
of rainfall. Figure 6 is based on the average amount of
precipitation recorded for each hour of the day for the
entire six months and figure 7 on the average number of
times rain occurred during the respective hours; both are
compiled for the 10-year period 1906-1915. Owing to
the short interval of time for which the data are com-
piled (one hour) the results are shown by a curve,
smoothed by the simple formula (a-+2b+¢)/4. These
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graphs clearly indicate the characteristics of the daily
march of rainfall for the two pronounced types of day-
time and night rains previously pointed out.

In the region of dominant night rains the average
amount for the night is considerably greater than for the
day in all months represented by the graphs, the contrast
being especially marked during the month of August;
this is also true for both the duration and frequency. In
the southeastern States even more pronounced opposite
conditions obtain, and here again tge greatest day and
night contrasts are shown for the summer months.
From the data shown for Evansville, Ind., the writer con-
cludes that in regions where the distribution of day and
night rainfall is comparatively uniform, the average du-
ration for the respective periods is also nearly equal, but
that rain occurs as a rule with somewhat greater fre-
quency during the daylight hours.

In the Central Plains region, where farming is con-
ducted on a large scale and where wheat is the princiyal
product, we find that the greatest concentration of night
rains occurs in the harvest and threshing season, during
which daytime rains are comparatively infrequent.
This means much to the farmers of that section, as other
wise it is prohable that they would often experience great
difficulty gathering the immense crops grown.

Aside from this fact, the more frequent night rainfall
in these interior districts has another important bearing
on agriculture. Here the average annual precipitation is
small as compared with that received in other important
agricultural States to the eastward of the Rocky Moun-
tains. Notwithstanding this, these States rank agri-
culturally among the most important in the country. It
has long been recognized that this is largely due to that
provision of nature which so distributed the factors that
control the occurrence of rainfall as to insure the receipt
of much the greater portion of the annual amount during
the warm or grewing season. Had the distribution been
uniform throughout the year as in the more eastern dis-
tricts, these fertile plains would have been a bharren
waste. In addition to this we now find that another
happy provision has been made in that the greater por-
tion of the warm-season rainfall occurs during the night;
t-lfmt- 15& at a time when it will do the maximum amount
of good.

Summer rains in the United States occur largely in the
form of thundershowers; drouglits of more or less
intensity are of rather frequent occurrence especially in
the Plains States, and are usually accompanied by high
temperatures. During such periods the amount of benefit
to vegetation brought by showers of small or moderate
amounts depends very largely on the time of occurrence,
whetherin the heated hours of the day or therelatively cool
night. After a daytime shower the hot sunshine usuall
causes rapid evaporation and crusts the cultivated soi.{
so that little or no benefit and often actual harm results.
When the summer showers occur at night, the moisture
penetrates the soil to a much greater depth, little evapo-
ration occurs, usually crusts are not formed, and a maxi-
mum of benefit results. In the Southeastern States,
where the summer rainfall is usually abundant, the ques-
tion of diurnal distribution so far as its bearing on the
development of vegetation is concerned, is not of so
great importance.

The dominance of daytime rains in the Southeast and
along the immediate Gulf coast is undoubtedly due to at-
mospheric convection during the warmer portions of the
day, a characteristic of tropical and semitropical rainfall
conditions, but just why there should be so well-defined
an area and so pronounced a type of night rainfall in the
Central Plains region, with a progressive diminution in
all directions, is not readily apparent.
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TABLE 1.— Monthly totals of daytime and nighttime rainfalls for April to
September, incl., during the 10 years 1906-1915.
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)

TABLE

1506-1915.
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114 [ 1.20 ) 1.84 | 2.05 | 1,98 : 2,31 | 2.72 | 1.04 [ 4.60 | .26 ( 1.23 | 1.53 14 32| 16 32, 13 53| 10 43| 30 25 27 23! 13 50{ 20 07
1.71 | 3.23 | 2.64 | 3.87 [ 0.26 1 0.40 | 1.70 | 0,18 | 3.68 | 0.90 | 0.2 | 0.95 7| 15 17 10 52| 23 14| 20 061 11 49] 19 35 & 47| 12 30
1.39 1 3.82 | 1.8 | 0.60 | 1.OR | 2.13 | 0.89 | 4.84 {0.17 | 0.24 | .11 | 1.19 b 27 38 18 25! 31 05l 14 5% 22 33| 3 49! 320, T75¥ 1614
1.71 | 2,68 { 0,91 { 1.72 ; 0.46 | 2.66 | 4.73 | 5.50 { 0.43 |1 0.43 | 2.22 ! 1.17 e 25, 46 0% 15 83 27 08l 27 36 31 57] 9 45! S a7l 12 5% 14 25
421 1415 0.70 | 1.63 | 1.88 | 2.42 [ 0.44 | 0.42 [ 1.85 | 3.07 | 2.37 | 0.88 1 50 23! 56 20| 14 297 168 53] 21 01 19 15 18 1l5! 6 581 14 04 30 20! 17 18] 28 40
2.41 [ 4.61 12,13 11,71 (1.4411,92(298}232|1.70(230181{ 0.83 38 46l AL 1R1 31 20: 23 0L 23 i 20 1I)|I 20 420 18 17| 25 46( 23 14' 15 0L 20 30
. 1.96 [1.2310.3210.27 {0.96 ! 0.59 | 0.41 [ 0.94 [ 1.05 | 0.0 ( 1.69 | 2.62 o] 56 14] an 1002 6 10} 11 5% o 13| 601 19 47, R 200 10 43 34 41| 20 18
209 (0.74 10,26 | 0.77 | 3.67 ;1 0.32 ] 0.44 1 0.97 [ 2.68 [ 0,41 | 2,51 | 2.55 50 12' 29 04 03 2101 754 S5 627 85N 3203 37 31 1N 49, 11 09
6] 0.3510.05; 410 )3.86 | 0.79 ; 290 | 1.26 | 1,65 | 5.64 | 2.20 1 2.20 | D.7R 17 35 5 35 44 201 62 00} 21 1n) 19 41 10 14) 20 15 46 30| 63 mi 21 25 10 45
Sums....[17.68 122.66 115.52 [16.80 [14.95 |16.24 (18.50 {21.22 (25.33 [13.05 [18.88 | 13.20 Spms. .. 502 4!)[114 03252 NS 253 21,170 501174 03163 2% 179 54|1213 301237 45 203 37!201} 18
Means...; 1.77 | 2.27 | 1.55 ) £.68 | 1.50 ; 1.62 | 1.85 | 2.12 1 2.53 | 1.30 | 1.89 | 1.32 Mceans._.; 39 lb| 41 24I 25 l‘)’l 3 20| 17 00; 17 24; 16 Zl; 17 59| 21 le 33 4u 20 22| 20 38
Thomasville, Ga. Thomasvifle, Ga.
: JR
T. 1451 | 1.57 | 2.76 | 0.47 | 4.73 { 4.03 | 4.53 ! 2.9% | T2 218 A i E i} m|| 20 45 20 37| 22 50' 21 27
402148 (1.27 [ 2.23 [ 2.35 | 2.80 | 5.98 | 3.07 | 1.55 | 6.8 | L7 gt 3! 8% 32 58 a6 15 20| 13 40 3
161 | .22 2,60 | 1.94 | .06 | 6.70 | 0.70 | 2.98 ' 0.05 | 2,94 | 1.30 o .| 26 39 W, 905 15 57| 10 571 & 44| 39
1.17 j 1.37 | 0.66 10.18 | 0.90 | 4.73 | 1.73 | 6.12 | 0.84 | 5.09 | 0.98 1. ... 33 14 21 (3] 19 03¢ 18 51 33 42/ 11 45/ -
0.62 2,34 10,01 | 8.01 | 2.08 { 4.34 [ 2.30 | 3.94 | 0.6% | 2.41 | 0.14 wi..... 11 -15| 9 5‘.’.| 12 400 2 221 60 49) 45 59| 2
.06 | 0.34 | 3.06 | 0.34 | 4,08 | 0.22 1 6.94 | 0.67 | 250 | 1.31 | 2,50 | 0.02  1011.__.. LAY S 1002154 73Y 2505 &2
.42 | 2.1 [ 2103 | 0.09 | 3104 | 357 | 4.84 | 050 | 560 | 152 [ 6.45 | 3.7 10120000 40 32 22 00: 10 36 7 11/ 49 4] 43 14] 5
5 0.88 | 1.63 {197 {4.9513.2211.96[2.82:218! 1,581 L67 | 0.063 oma..... 16 03) 11 220 17 581 20 440 20 221 11 48
.53 10.25 | 127 10.18 | 210 | 0.30 { 3.40 [ 3.02 | 3is4 | 012 | 44 ] 314 191400000 oonl 241 650 216 12 44 13 67
- 0 0.49 : 3.99 | 4.76 | 3.81 [ 0.34 | 4.05 | 0.63 | 2.50 l 0.26 | 3.9 | 0.45 M5, ... 11 43| 11 2, 3% 31| 25 49] 14 5% 4 13] 20 |
Sums....'23.15 [12.58 26,22 (12,54 :43.10 [14.51 [44.58 22.38 .37.32 110.89 43.72 | 14.48 Sums....[207 22[150 46i210 22(155 001277 31|184 10316 40]143 53|277 15| 92 15208 3s|158 20
Means...| 2.32 (1.26 | 2.62 | 1.25 | 4.31 | 1.45 | 4.46 | 2.24 ; 3.73 I 1.09 l 4.37 | L45 Means...| 20 44| 15 ool 21 00| 15 30} 27 45( 18 37| 31 40f 14 23) 27 44| 9 14| 29 52| 18 50
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TaBLE 3.— Monthly numbers of days and o{ nights on which 0.01 inch or  TABLE 4.—Average seasonal total and nighttime (8P to 88, T5th m. L.) pre-

maore of rain fell, from April to September, incl., during the 10 years cipitation at Weather Bureau stutions east of the Rocky Mountains, April
1906-1915. to Scptember, incl., for the 20-year interval 1895-1914—Continued.
Lincoln, Nebr.
| ; Average nighttime
April. May. | June. July. ' August. |September. falls
' : (SPto 88, 75th M. t.).
Years. | g - [ = [ . Average
I~ S 5 =4 & IS R - SR = w5 Stations (arranged geographically). seasonal
& e 3 g B0 o 20 K o = totals. Percent-
Az A |z !i4&]: & iZ A&z |Aa,a Amount. | 228 9f
P P i |—— mount. total
s| of 5. &l 5 sp 8| 6| 7| 4| s 6 seasonal.
3 5 9 7 5 11 2 7 3 (1} 5 7
4 & Y 13 Q 15 7 5 7 11 2 1 .
2 R 7 7 3 (] 5 & 2 3 7 10 Atlantic coast—Continueds Inches. | Inches. | Per cent.
1 1 a 9 4 4 5 2 4 7 3 [ Alanta, Ga.. . iiiiiiiiii e e e erame 22,3 7.8 35
: . Macon, Ga. 21.6 .8 36
Mi......| 5 9 5 5 2 4 1 3; 3 7 1 5 Savannah, G 26.8 9.5 35
1912...... 4 F 2 I R 7 3 [ 7 5 9 11 Thomasiiile, tia. 31.2 8.9 28
0130 T 7 9 8 1 ] 3 (it | 2 2 6 7 Jacksonville, Fla.. 30.0 7.7 26
1914......| 3 7 2 5 5] 1 5 +! 3 4 7 5 Gulf region:
1915...... [i] 7 11 11 < 7 9! 12 4 10 i Key West, Fla, . ... ol 22,0, 10.1 16
, . Tampa, Fla. . 35.5 8.4 24
Snms....| 43, 60 68 52 50 S1, 48 A M Gl 57 1ith Pensacola, Fla - 30.1 12.1 40
Means. .. 4 7 5 5 6| 4 6 o 7 Mohile, Ala... ... ..ocoivaaaa.. .. . 34.2 12.5 37
| L e e O N (TR 23.4 7.6 32
—_—— . ——————— e —— - m————— e e ——— - H 7, N £ I 26. 3 9' 3 35
Evansville, Ind. Joeridivn, MaSs. oo 27.0 9.6 36
e —— e - B e (T T T ?\icks&-llrg. .\Il.is. ............... ggfa’ g.; 41
. . | - New Orieans, Lo e o oveiie e cce i . 25
5 3 6 8 4 Rp 47 10 7 L e < D 7 T 21.2 8.4 10
9 v ¢ 7 il Wi o6 6 v Little RoOCK, ATK. .. o oei i i iaamaaaaeanens 23.4 11.2 48
7 I N R I ST 1 L Fort Warth, TeXu...oeverermivnaranaminanaaanas 20,0 10.0 50
7 S| 1 § 5 3 2 4 # T L S 17.1 7.6 44
v g i 1w 5 3 5 4 Gaiveston, T R TTIII e 23.6 111( Ell 47
! . _ . H - Corpus Christl, TeX o e i iiraece i e ianaeeas 13.8 3 49
BiL.....| 11} 1 4. 4 T8 5 4 ¢ a7 8 Sam Antomio, Tex.ooooooo Il 15.2 7.0 46
oR......| 9 v 7 8§ DA 3 B 7 w! 9 3 4 Ohio l'nz.Ih"/ and Tennessee:
1913. 8 : 4 3 57 3 2 4 ;4 a1 7 Memphis, Tenn... 10.5 10.1 52
1914. 7 6] 21 20 8p 2 3 2 g 4 4, Nushville, Tenn... 29.2 0.8 4
1915... 4 20 4 12 v 10 é 7 L3 || LR 3 (I’ “hAttan00a. TeIM.cn e eeeen e neeereananeanaannns 22.3 2.4 42
i Knoxville, Tenn. .. .o i 23. .
Sums....| 71 80 7l [ [ [5) 7 A2 4, 52 5 50 Le.\'ingl.lu;;\f, %Tn ................. 2?1(7) 35 :g
Means...| 7 8 7 6 7 7| i 5 LoUISVIIR, KV eeuere s ovaraeneanvemameanamnnnannan 20,3 9.5 47
[ IR N B _ LS VI R S _ L F\'iﬂns‘:il ) Ind.. e 30.1 9.; 49
. ndianapolis, Ind... ..ol 20.0 9, 48
Thomasville, Ga. Cineinnati, Ohio 17.5 7.9 5
I - 1 t;_‘-nh]mﬂms. Ohio. 17.9 7.6 42
0 8 5 9! 4 G- 0 16 10 ] 4 arkersiurg, ¥ 20.2 9.0 15
11 & 3 TR }5 G 15 \ 5 15 12 Elkins, W. Va. 27.2 12.6 46
6 3 3 9 4 16 5 11 3 10 H Pittshurg, Pa.. 19.0 8.5 45
sl 8| 5! w! 4] w] 7] 127y 5 7 5  Grel Lakes region: .5 58 5
5 ;G H 10 ; l ) (i3 0 Oswego, N, Y oo iiiisierecrmecaacneaeanna. o 3
s 1| | 18 njpoe Rochester, N, ¥.010111000 100000000 T ¥ T4 Y
5 [ 5 17 5 18 T 15 2 11 1 Buffalo, N. Y ..o 16.1 8.4 52
8 5| 2| 14, 9| 157 a| 1! &l 11 rie, Pa. . 18.2 9.7 53
2 3 5 13 | ] 3 1, 9 1 1 Cleveland, Ohio........cooiviiiiiiiiiiniiaanae, 17.5 8.4 48
2 4 a 7 6 10 9 15 | 2 12 [ Sandusky, Ohio.....ooeieieiriiiciiiiiiiaicneeens 19.2 8.6 45
3 10 7 5 | 2 11! 3 12! 1 11 3 Toledo, Ohio. .o oriiiiciiiiii e iiiieanea 18. 4 8.7 47
! i Detroit, Mich. ... 17.8 8.8 48
Sams....| 56| 00 63) 38|01, 5T 43 | Al o132 ‘ 9] w53 i‘frg Iﬂuigr}c Mieh.. .o }gi 7-1; g
leans. .. 6 4 : 13 11 Alpena, MiCh.. ... . i, 3 7.
Mean 6| 3 10 6] M 8 s 6 srand Rapids, Mieh. . 111111IIIIIIn 109 108 50
Grand Haven, Mieh. . ..o coiiiverniaicivacaannns 17.7 10.4 59
. . R N _ Chieagn, 1l.....cueiiii e icacceeaaciecceaeas 18.7 9.9 53
TABLE 4.—Average seasonal total and nighttime (SP to @, 75th m.t.) pre- Milwaukee, Wis._.......ooiiiiiiiiiian, 17.7 9.8 54
cipilation at Weather Bureau. stations east of the Rocky Mountains, April Gireen Bay, Wis....._...ocomeiiiiiiiiien, 20.2 11.1 55
I . o . 1O~ Fscanaba, Mich........cccooiiiniiiiiiiiiiiiiiiai, 18.7 9.3 50
to September, incl., for the 20-year interval 1895-1914. Sault Ste. Marle, MICH. .ooemson s ensieeeenns 164 83 51
[Based on continnous records by the antomatically recording raingage.] %252‘.‘{,‘;2‘,;"&‘}&‘} N e I i;g Sg ég
i i o Dull‘}t_h,‘h;imn‘..f ; -- 19.5 10.6 L
. ; . pper Mississippi Va
Av ern-gerarlllxght.t.mm ?t-. é’aul_. L{w . N %? %g g gg
" n st .8 Crosse, Wis . 3 X
] (Srtose, Tth M. t.). Madison, Wis. ... T4 13 55
. ] Average [ e Charles CIty, TOWR. .. cecceenciemannnncmnnanaanmenn. 22,7 12.6 56
Stations (arranged geographically). seasonal DUDUGUE, 10WB -« - oo eeeeo e oeeeeomei 21.1 12.8 81
totals. Percent- Davenport, JoWa....ccooveinaamnasn . 20.1 11.3 56
Amonnt.; 28eof Des Moines, I0WS. .vveenveeennnnnan 22,9 13.8 80
total Keokuk, I0Wieeoeovrvemcrenaaannss . 22.2 13.0 58
seasonal. Peoria, Il ... ..cooiiamiincinennnn .ee 20.5 11.4 56
Springfield, Il ... .cccaieinnn.nn .- 20.8 109 53
; Hannibal, Mo. .o iiiiiiiiieir i iiaeanan 2.9 12.9 56
Atlantic coasi: Inches. | Inchres. | Per cent. St. Loujs, Mo. . ... oeceniiiiniicacaans .- 21.0 10.8 5]
Eastport, Me...o .o oo 16.1 8.0 50 L1 TR 1 18.9 9.4 50
Portland, Me._......coociiiiimnaiinaos . 18.4 N8 48 Plains region:
Burlington, V- ......coooouaoaiian. .. 18.9 %3 | 49 Del 1io, TeXouuuuun it ineiiiinemecaranaeaenes 13.1 7.2 85
Northfield, Vt.oeeumonreiiiaianiaa.. 17.7 50| 15 Abilene, TeX.u..uveeiancameanaannns . 16.8 8.9 53
Boston, Mass........o..oiaiaiios . 18.4 R8- 48 Fort Smith, Ark........c....coen.s 21.5 11.4 53
Hartford, Conn_ ... .. ....o...... . 19.9 9.9 49 Bentonville, Ark. ... oL.ooilaoo.. 20.0 12.8 a4
New Haven, Conn....................... 21,5 11.0 ; 5l Springfield, Mo.....eooveaaiaalo, 25.4 13.0 51
Albany, N. Y.. ...l 17.2 8.0! 16 Columbia, Mo...._.....ccooaiiaaia. ... 24.0 13.1 55
Ithaca, N. Y . ... 18,4 .4 10 Kansas City, Mo._ ... occiimiiiiiirieeniaieanannn.. 25.8 15.4 60
Binghamton, N. Y.... .. ............ 17.4 7.5 14 Topeka, Kans... ... covoriiirirsanmnnancessmennan 24.1 14.8 61
New York, N. Y... . 21,0 i 45 Tola, Kans.....ooooeoaiieniaaoaen 24.8 13.6 55
Scranton, Pa. 20.4 L5 4 Wichita, Kans. ...._......coooeeon 21.6 13.7 63
Harnrishurg, P 18,5 i 16 Oklahoma, Okla 20.2 1.5 57
Philadelphia, 226 0.7 47 Amarillo, Tex... 16.5 10.4 63
Atlantie City, N. 10,5 | 54 Dadge City, Kan: 15.7 9.6 61
Baltimore, Md__....o..... . .......... a1 40 Concorclia, Kans 21.0 13.5 84
Washington, D.C.................... 10.2 44 .incoln, Nebr. 2.3 15.4 88
Norfolk. Va,...oerneooio il | 101 P Omaha, Nebr. .. 1 =0 125 62
Richmond, Va.................oo.o.. e | 10.0 44 North Platte, Nebr.........o.ooviiiiniiiiianna. 14.5 9.8 68
Lynchburg, Va.cooreoi e - L6 08 13 Sionx City, Iowa. ... iiieiiiieiaae 20.3 12.0 59
Wytheville, Va.................o.l.. - S 8.3 AT Yankton, S. Dak. ... iiiiiiiiiiiaaeaeas 19.9 11.6 58
Asheville. N. C...ooo i e 23,4 | 9.4 | W Valentine, Nebr. .. .ooooniiiiiiiiiiiicnaenea. 15.0 9.3 62
Charlotte, N.C..oo....oiiiieeiiitn 23,6 | 2.6 | i1 Rapid City, 8. Dak. ..o i 13.8 7.4 54
Raleigh, N, L O - R T R i L I 1 15.7 91 58
Hatteras, N.C e 25.0 13.5 54 Bismarek, N. Dak.....ccooeoimiiiiiiaiiaaas 12.5 7.3 58
Wilmington, N, R, . 25,7 10,3 | 10 Devils Lake, N. Dak. ... 13.3 8.0 80
Charleston, 8. e, cees 24,2 10.9 45 Williston, N. Dak. ..o 11.3 6.4 57
Columbia, 8, C.... L1111l U 25 9.6 38 Havre, Mont...o.oooooooooeson I 9.8 5.1 5
AUgusta, Ga.ooce et e eea e | 24.5 | 8.3 34




